Background: There is a worldwide shortage of health care workers. This problem is particularly severe in the Gulf Cooperation Council (GCC) countries because of shortages in certain medical disciplines, due to a lack of nationallytrained professionals and a less developed educational system compared to other high income countries. Consequently, GCC countries are heavily dependent on an expatriate health care workforce; a problem exacerbated by high turnover. We discuss challenges and potential strategies for improving and strengthening capacity building efforts in health care professions in the GCC. Main text: In the GCC, there are 139 schools providing professional health education in medicine, dentistry, pharmacy, nursing, midwifery, and other specialties. Health education school density reported for the GCC countries ranges between 2.2 and 2.8 schools per one million inhabitants, except in Oman where it is 4.0 per one million inhabitants. The GCC countries rely heavily on expatriate health professionals. The number of physicians and nurses in the GCC countries are 2.1 and 4.5 per 1000 respectively, compared to 2.8 and 7.9 among member countries of the Organisation for Economic Cooperation and Development (OECD). Interestingly, the number of dentists and pharmacists is higher in the GCC countries compared to OECD countries. A nationally trained health care workforce is essential for the GCC countries. Physiotherapy and occupational therapy are two identified areas where growth and development are recommended. Custom-tailored continuing medical education and continuing professional development (CPD) programs can augment the skills of health practitioners, and allow for the expansion of their scope of practice when warranted. Conclusion: Capacity building can play an essential role in addressing the major health challenges and improving the overall quality of health care in the region. Efforts aimed at increasing the number of locally-trained graduates and developing and implementing need-based CPD programs are vital for capacity building and lifelong learning in health care professions.
Introduction
In 2016, the World Health Organization (WHO) developed the Global Strategy on Human Resources for Health: Workforce 2030 [1] , due to the worldwide shortage of health care workers, which they considered as a potential crisis [2] . The WHO estimated that the worldwide health care workforce had a shortfall of seven million professionals in 2013, and predicted it would reach 18 million by 2030 [1] . Furthermore, the WHO views the unequal distribution of the health care workforce to be a major public health problem. The shortage of health care workers and their unequal geographical distribution are prominently evident in the Gulf Cooperation Council (GCC) countries, namely Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and the United Arab Emirates (UAE). The extremely rapid economic growth of the Gulf countries during the twentieth century, following the discovery of new energy sources, created opportunities but also presented challenges in managing health care systems [3, 4] .
One feature of the shortage of workforce in the GCC countries is a small number of nationally-trained professionals [5] . Consequently, GCC countries are heavily dependent on an expatriate health care workforce, a problem exacerbated by high turnover [1, 5] . In 2014, the densities of physicians, dentistry personnel, and pharmaceutical personnel were 2.2, 0.9, and 1.2 per 1000 population, respectively, compared to 2.8, 0.4, and 0.8 across the Organisation for Economic Cooperation and Development (OECD) member countries (Table 1 ) [4, 6] . The number of nurses and midwives in the GCC countries is particularly concerning, with a density of only 4.6 per 1000, compared to 8.0 in the OECD countries. Physiotherapy and occupational therapy education are lacking in the GCC countries and require special attention.
Due to the heavy reliance on expatriate health care professionals in the GCC, cultural mismatch between the patient and health care provider is an additional challenge [7] . It is estimated that populations belonging to more than 100 cultures are living in close proximity in the GCC [8] . Efforts in the GCC are underway to address cultural competence; one such example is the cultural competence education program at the Institute for Population Health's Center for Cultural Competence in Health Care at Weill Cornell Medicine-Qatar (WCM-Q) [8] .
The health care delivery landscape has changed dramatically in the GCC during the last few decades. Patient and practitioner priorities have also changed. The epidemic of chronic diseases in the GCC countries will require innovative approaches to management and treatment. Along with health care reform, there is therefore a need for a broad curricular reform to upgrade the existing health education programs within the GCC countries. Challenges associated with reforming education programs include a) the rapidly expanding base of medical knowledge, b) the conflict between 'top down' lecture systems and more flexible and innovative 'flipped' classroom teaching, and c) the growing disconnect between the traditional curricula with reductive biological basis and the increasing prevalence of chronic diseases, which have strong social determinants. Even when such challenges are identified, the cost, time, and effort required to upgrade the educational systems can present significant hurdles.
The workforce shortage and associated challenges within the GCC affords an opportunity to transform health care systems by appropriately targeted investments and relevant education advancement of existing health care workers [9] . As an example, for physicians, high quality training programs are of limited value if postgraduate training programs for students and continuing professional development (CPD) programs for professionals are not aligned, invested in, or simply do not exist. In the GCC countries, all health care professionals are required to pursue CPD or continuing medical education (CME) for re-licensure. The challenge is to develop appropriate programs that address the needs of the GCC countries with their unique demographics. For GCC countries to achieve the United Nations Sustainable Development Goals by 2030 [10] , it is essential to evaluate health care capacity in two critical areas: 1) adequacy of the health care workforce, and 2) profession and specialty specific undergraduate, postgraduate, and CME/CPD education programs.
Consequently, supporting capacity building activities and programs aimed at cultivating and augmenting the ability of health professionals and students to perform competently are essential and much-needed in the GCC. Broadly, capacity building efforts include three essential components: 1) acquiring requisite skills, 2) Data source: Global Health Observatory data repository [4] a Estimated population-weighted average, using population size estimated by the United Nations [6] b Estimated population-weighted average for all the member countries of the OECD, using population size estimated by the United Nations [6] improving these skills over time, and 3) retaining updated skills [11] [12] [13] . These efforts should also focus on organizational development, resource allocation, building partnerships within and outside GCC countries, and developing leadership pathways [13, 14] . In this report we discuss the challenges and potential strategies for improving and strengthening capacity building efforts in health care professions in the GCC. Our discussion is presented in three parts: 1) planning and assessment, 2) infrastructure for health profession schools, and 3) health care workforce capacity building. In the section on health care work capacity building we discuss, debate, and make general recommendations concerning a) the adequacy of the health care workforce, b) CME and CPD, c) the role of regulatory authorities in training health care professionals, d) prominent examples of education-based capacity building efforts in the region, and e) present additional evidence suggesting that health care capacity in the GCC can be strengthened by developing links to non-GCC organizations.
Discussion

Planning and assessment
In 2016, the WHO Regional Office for the Eastern Mediterranean organized a meeting on the strategic framework for health workforce development in the region to discuss workforce challenges [15] and emphasized the need to transform health care education and effectively regulate issues surrounding adequacy of health care workforce in the region [16] . The WHO recognized four dimensions that define health care workforce performance: availability, competence, responsiveness, and productivity [2] . The findings of the meeting elaborated further that health care workforce competence, which encompasses the combination of technical knowledge, skills, and behaviors, could be positively influenced by supportive supervision coupled with audit, feedback, and lifelong learning [2] . Although, an adequately and appropriately trained health care workforce is essential, there is currently a lack of sufficient training capacity [17] . In 2017, the WHO reported that strengthening the health system within the GCC countries should include capacity building for the health care workforce [18] . This process includes mapping and assessing the current health care workforce, developing a national strategy, transforming the health care system according to the need, and establishing a recruitment and management system. GCC countries should plan their health care system by focusing on building human capacity at all levels, including academia [19] .
Capacity building can play an essential role in addressing the major health challenges and improving the quality of health care in the region. Several steps have been taken to plan and or assess capacity building programs and activities in the GCC countries.
Following the success of the Nursing Strategy 2013-2015, the Nursing and Midwifery Strategy 2015-2018 was launched by Hamad Medical Corporation (HMC) in Qatar, under the leadership of the Ministry of Public Health [20] . The strategy aims to facilitate effective, high quality, evidence-based, and compassionate patient-centered care, recognizing the essential role of nurses and midwives in the region. Through the Nursing Strategy 2013-2015, the Qatari Nursing and Midwifery Development and Mentoring Office was launched to support health care recruitment, continuing education, and participation of HMC's nurses and midwives in research.
In Saudi Arabia, the Ministry of Health is responsible for strategic planning. As part of the country's wider strategic National Transformation Program 2020, efforts are being made to radically change the structure and function of the Saudi health care system [21] . This program also focuses on improving infrastructure, however less focus has been placed on health care professional education [19] . Gaps between training, knowledge, and skills of physicians and nurses, and the identified needs to address adolescent health issues, have been reported for Saudi Arabia [22] . These gaps must be addressed. Furthermore, the readiness of Saudi Arabia for health care organizational change has been questioned [19] .
Monitoring and evaluation of the GCC health care system transformation should be a key component to measure its effectiveness. Furthermore, implementing contractual agreements between health care providers and the public regulators to align strategy, performance, and accountability should be an additional strategy to assess performance management. In the UAE, mandatory standardized indicators for improving health care quality were developed by the Department of Health in Abu Dhabi (HAAD) [23] . Similarly, in Qatar, the Health Services Performance Agreements initiative was launched by the Ministry of Public Health with all public, private, and semi-governmental hospitals and primary health care centers [24] . The positive impact of standardized health care quality indicators for directing action on quality improvement has been demonstrated by the OECD [25] .
The GCC countries aim is to strengthen the health care workforce by developing the training of nationals in all health care professional categories to become self-sufficient [18, 26] . For some health care professions -such as nursing -training sufficient numbers of nationals could be a major challenge [18] .
Infrastructure for health profession schools
In the GCC there are 139 schools that provide professional health care education, including medical, dental, pharmaceutical, nursing, public health, and other allied health education programs at undergraduate and postgraduate levels; the number of schools in each GCC country varies and is proportional to the country's population (Table 2 and Additional file 1). Differences in the geographical distribution of health care schools merit attention. In Bahrain and Qatar, there is a need to establish a college of dentistry, so that these two countries will not rely exclusively on international dental graduates. There are several nursing schools in the GCC countries, however, schools for other health professionals are lacking or inadequate.
To develop adequate health care workforces, GCC countries should focus on establishing new health care schools specializing in under-resourced disciplines, and scaling up the training capacity of their existing schools. In time, this will reduce the shortfall in nationally-trained health care professionals such as nurses, and the subsequent dependency on an expatriate workforce [18] .
Local accreditation of educational institutions is essential, and international accreditation is proving to be an invaluable tool in encouraging the development of higher quality health care programs [27, 28] . In the GCC, to ensure quality medical education, the Medical Deans' Sub-Committee of Accreditation assess GCC countries' medical schools, guided by standards developed by the World Federation for Medical Education [29] .
Building research infrastructure regionwide to develop and implement evidence-based health care is vital. Population health research for example, can identify major health challenges, which helps policymakers in prioritizing health programs while planning for public health and health care. Clinical research contributes to improving health care. The GCC countries are contributing to medical research, which is evident by publications in peer-reviewed medical journals [30] . In the GCC countries, undergraduate medical students can partake in funded research, contribute to research activities, and attend local scientific conferences [31] . In Saudi Arabia, undergraduate medical students demonstrate positive research trends resulting from a research-oriented environment in the medical schools [32] . In Qatar, to build a knowledge-based society supported by the Qatar National Research Strategy 2012's vision, medical and nursing students are actively encouraged to participate in research [33] .
Health care workforce capacity building Adequacy of health care workforce
The developing high-income countries of the GCC must develop robust capacity-building programs for their health care workforce if they are to realize their ambition of a high-quality health care system. On average, the GCC countries have a higher density of pharmaceutical and dental personnel than across the OECD countries, including countries with some of the best health care systems in the world ( Table 1 ). The average density of physicians and nurses, on the other hand, is lower in the GCC than across the OECD countries.
The high density of dentistry personnel in the GCC is driven by a particularly high rate in the UAE (3.1 per 1000), which is significantly higher than all of the OECD countries listed in Table 1 . In Oman, the dental workforce has been growing since 2012, when the Oman Dental College was inaugurated [34] . However, the need for additional dental workforce has been identified in Oman to reach levels found in the OECD. Increasing and retaining Oman Dental College graduates are key to addressing this deficit.
A substantial shortage of nurses and midwives has been demonstrated in the six GCC countries. Their density is far from reaching the levels of the OECD countries (about half of the average density in the OECD countries). We observe that the countries with some of the best health care systems are heavily dependent on the contribution of nurses and midwives.
The profession of physiotherapy has been identified (2013) as an area to be prioritized for development in Kuwait [35] and in the other GCC countries. Our Google search identified 21, 20, 20, and 15 physiotherapy centers available in Qatar, Bahrain, Kuwait, and Oman, respectively for adult and pediatric patients. It is interesting to note that in the UAE, the physiotherapy centers are only located in Abu-Dhabi (eight centers) and Dubai [36] , suggesting that there is an optimal density of health care professionals for a country, and anything above this will not necessarily strengthen its health care system. Policymakers should plan for the 'right people' , with the 'right skills' , in the 'right place' [36] .
CME/CPD programs
Fundamental elements for building capacity in health care professionals through CME/CPD programs are summarized in Table 3 . The preliminary requirement for any CME/CPD program is to identify existing needs and gaps and build on programs consistent with national health strategies.
In 2014, the WHO Regional Office for the Eastern Mediterranean Region recommended CME/CPD activities as an important method to engage in lifelong learning [37] . Hence, we encourage the development of CME/CPD programs to build health care capacity in the GCC countries. The process in strengthening CME/CPD programs should include: 1) country-specific needs assessment, 2) post-remediation programs, 3) assessment of the CME/CPD activity impact at the health care professional and patient levels, 4) assessing the number of trained health care professionals still working in the country at mid-and long-term, and 5) identification of areas requiring additional improvement. This continuous process is essential for the health care workforce to maintain existing skills and to keep up with the rapid advances in areas such as lifestyle diseases, genetics, and personalized medicine. Additionally, we recommend that each GCC country provides appropriate, culturally sensitive CME/CPD activities to ensure effective patient-centered care that takes into account the cultural diversity that characterizes these countries [7] .
Capacity building must focus not only on the challenges of prevalent lifestyle-driven chronic diseases, such as diabetes and obesity, but also on newly emerging infectious diseases [38] [39] [40] [41] . A multi-disciplinary approach that includes capacity building is the ideal method to prepare the health care workforce to tackle these issues [39] . Capacity building education programs, which include task shifting from physicians to other health professionals, can lower cost and expand capacity in resource-short areas [42] . Task shifting in the GCC countries will strengthen interdisciplinary and interprofessional collaboration, leading to improved health outcomes for individuals, communities, and the wider population.
Regulatory authorities for CME/CPD programs and capacity building of health care professionals
In addition to undergraduate and postgraduate programs, CME/CPD programs are essential to build capacity in health care and ensure the system is patient-oriented, more efficient, and clearly addresses identified needs and gaps. There are eight national health authorities in the GCC countries (Table 4 ) [43] [44] [45] [46] [47] [48] . The aim of these authorities is to promote continuous quality improvement by: 1) setting standards, 2) providing an external evaluation of compliance of institutions/programs against those standards, and 3) proposing a remediation or an improvement process following the review of an application [27] .
Country-specific examples of training and capacity building efforts in the GCC
In this section we provide several examples where GCC countries have developed local programs, designed to strengthen country-specific capacity building.
Bahrain and Saudi Arabia have a collaborative initiative to develop CME programs focusing on infectious diseases. The 2nd Gulf Congress of Clinical Microbiology and Infectious Diseases [49] was held in November 2017 in Bahrain and accredited by the Saudi Commission for Health Specialties. Topics included antimicrobial resistance, transplant infectious disease, infection prevention and control, among others. Health care professionals from both countries were able to benefit from this initiative by presenting their own research, being exposed to the latest Table 3 Fundamental elements recommended for capacity building through CME/CPD programs in the countries of the Gulf Cooperation Council
Main goals
Special topics to be emphasized Potential barriers
• Identify existing challenges and existing gaps based on overall long-term goals of country
• Strengthen existing skills and knowledge of the current workforce
• Strengthening human and institutional resources • Strengthen leadership by encouraging personal and professional development
• Support innovation and technology • Develop new -or adhere to existing -health guidelines • Rapid staff turnover research in the fields, and claiming credits for re-licensure. Supporting health care professionals in referring to and conducting research is an effective strategy towards evidence-based health care.
In addition to collaboration between GCC countries to build health care capacities, Gulf countries also collaborate with the WHO for guidance aimed at strengthening health care systems and improving population health. For instance, Oman has worked closely with the WHO to develop a primary health care approach to addressing public health issues such as infant mortality [34] . In Kuwait, the WHO Global Oral Health Programme is working with the WHO Collaborating Centre for Primary Oral Health Care, Kuwait University, to reinforce the development of appropriate models for primary oral health care -a major health need in the country [50] . Similar collaborative initiatives with the WHO might be a valid strategy to addressing public health issues in GCC countries where there is an identified need.
While local programs to develop health care capacity may not address all the needs in the GCC, capacity building strategies can also send health care professionals overseas to gain experience, knowledge, and skills. For instance, by 2015 the Oman Ministry of Health had granted 104 scholarships to teaching staff from the Health Sciences Institutes to study abroad, half of which were for Ph.D. programs [51] . Enabling health care professionals to study overseas is a relatively quick fix to develop and sustain a highly-qualified health care workforce while awaiting development of local educational capacities.
In Qatar, to advance its tripartite mission of education, research, and clinical excellence, WCM-Q established the Institute for Population Health (IPH). One of the purposes of IPH is to strengthen health professionals' capacity through high quality educational and training programs. In 2017, the IPH held the Building Capacity in Healthcare Professions Symposium. Following a preliminary needs assessment, the symposium hosted six workshops, followed by six plenary sessions. The main symposium conclusions were that people (social capital) and communication skills are the critical components of capacity building, and that capacity building programs should be inter-professional, inter-disciplinary, and emphasize teamwork, inclusivity, collaboration, and systems thinking.
Several programmatic activities have been developed in Saudi Arabia to enhance the knowledge and skills of health care professionals [52] . For instance, King Abdulaziz Medical City, Central Region (KAMC-CR) invested in training staff in patient care quality and safety. Sustaining these efforts is currently the primary challenge that KAMC-CR faces [52] .
The GCC has a young, diverse, and multicultural population of over 50 million people, with varying levels of education [47] . A substantial proportion of the GCC countries' population aged over 15 years are non-nationals, reaching over 80% in Qatar and the UAE [8] . Qatar's capital, Doha, is recognized as hosting speakers of 190 languages [9] . Non-nationals constitute a majority of both the population and health care professionals in these countries [7, 48] . Health professions educational programs such as nursing, should continue to focus on issues surrounding provision of culturally sensitive healthcare. A study including nursing students from Saudi Arabia and Oman demonstrated how undertrained students are in cultural competence [49] . Capacity building efforts in cultural competence are underway in the region to improve interaction between patients and health care providers and amongst health care staff who do not originate from the same culture [9] . In Qatar, to address the cultural and linguistic challenges due to the diverse patient population, WCM-Q developed the Center for Cultural Competence in Health Care, which provides education in medical interpretation and cultural competence [9] . Financial support and public health decisions are required to scale-up medical interpreters' recruitment in all health care centers and to make cultural competence programs mandatory for all health care professionals who serve diverse populations. Evidence for strengthening healthcare capacity by developing links to organizations outside the GCC
In this section, we demonstrate that developing links between organizations located in the GCC countries and those located in non-GCC countries has been a great opportunity to strengthen health care capacity. There are several types of international educational partnerships between various institutions in the GCC and non-GCC countries that already exist and involve capacity building (Table 4) . Partnerships include international scholarships, premedical programs for undergraduate students, partial institutional link at a program level, consulting agreement between two institutions, establishment of new completely affiliated medical school in a recipient country, and physician exchange programs at institutional level; each has its strengths and weaknesses [53] [54] [55] [56] [57] [58] . An example of one global partnership is the health care training facility WCM-Q, founded in 2001 and affiliated with the well-established and respected Weill Cornell Medicine in New York. This is an innovative and integrative approach to building health care capacity in Qatar, with the overall mission of training physicians who can later assume local leadership positions in health care, public health, and research, and, most importantly, teach and mentor the next generation of medical students and residents. The first class graduated in 2008 after completing the six-year curriculum. Between 2008 and 2018, 325 medical students have graduated. The benefit of WCM-Q in strengthening the medical capacity in Qatar is already underway; several graduates have returned to the country after their residency in the United State or Canada, to work at either the Hamad Medical Corporation, the major health care provider within Qatar, or at WCM-Q, to participate in advancing health education and training to develop the health care capacity in the country. The number of Qatari students in the program has increased to 35%.
Similar innovative and integrative approaches have been established at the University of Calgary in Qatar, affiliated to the University of Calgary's Faculty of Nursing in Canada, which offers a nursing program (57 nursing graduates in 2016) [59] , and at the Royal College of Surgeons in Ireland -Medical University of Bahrain, a constituent university of the Royal College of Surgeons in Ireland, which offers training programs in medicine, nursing, and midwifery [60] . Bringing high quality training to build health care capacity locally is a long-term strategy that we believe will increase the quality of health care in the GCC countries.
International scholarship programs are a flexible and integrative approach to building health care capacity at undergraduate and postgraduate levels. In some instances, the cost may be less than the cost of developing comparable local training facilities. The Dubai Harvard Collaboration between GCC and non-GCC organizations can be also be illustrated at a CPD/CME level. Physician exchange programs are a flexible, integrative, and innovative approach for rapid, cost-effective technology and knowledge transfer. Specialists from the Children's National Medical Center in Washington, D.C. frequently travel to Kuwait, Qatar, UAE, and Saudi Arabia for educational exchange sessions at regional hospitals, health care agencies, and conferences [55] . The center also provides a children's worldwide telemedicine program providing clinical consultations in Kuwait, Qatar, and UAE, among other countries. Medical professionals from the GCC are received at the Sheikh Zayed Campus for Advanced Children's Medicine in Washington, D.C. to share their expertise with the center's medical and research staff. With respect to continuing training for nurses, the Massachusetts General Hospital in Boston provides a program for nurses around the world to improve their skills at the hospital [62] . These are examples of existing partnership programs with organizations outside of the GCC that have served to enhance health care capacity within the region. These holistic approaches have been successful in responding to local needs because they are flexible, integrated, and innovative. As is evident from Table 5 these partnerships of cooperation are not without challenges.
Conclusion
Recent attempts to include health care professionals from multiple disciplines (physicians, nurses, pharmacists, dentists, midwives, others) in the GCC's health care workforce and increasing the number of locally-trained graduates are important steps to address challenges with the type and supply of health care professionals. Along those lines, establishing models of team-based training and diversifying health care curricula and CME/CPD programs are vital for capacity building endeavors. These steps will decrease the reliance on an expatriate health care workforce and improve the quality of health care in the region. Similarly, building capacity at undergraduate and postgraduate training levels are also steps in the right direction. CME/CPD programs are a vital component for capacity building in health care professions as they transform the existing health care systems by training the workforce to address identified population health needs.
To increase the professional competence (skills and knowledge), culturally-sensitive capacity building efforts should be based on country-specific needs assessments that include an educational approach focused on problem-based and competence-based learning. Capacity building can play a vital role in addressing the major health challenges of this region, which include: an aging population, the increase of chronic non-communicable diseases, the continuing threat of infectious disease, the rising concern of mental health issues, and inequity in women's health. Capacity-building efforts within and outside of academic institutions can play a significant role in addressing gaps in the education of health professionals and strengthening of health care systems in the GCC countries. 
